Steroidogenic factor-1 influences protein-deoxyribonucleic acid interactions within the cyclic adenosine 3,5-monophosphate-responsive regions of the murine steroidogenic acute regulatory protein gene.
De novo synthesis of the steroidogenic acute regulatory protein (StAR) in response to trophic hormonal stimulation of steroidogenic cells is required for the delivery of cholesterol from the mitochondrial outer membrane to the mitochondrial inner membrane and the cytochrome P450 side-chain cleavage enzyme. StAR expression is transcriptionally regulated by cAMP-mediated mechanisms, and we have identified a 45-bp region within the mouse promoter that is important for cAMP responsiveness of the gene. This region, located between -105 and -60 of the start site of transcription, contains a SF-1-binding site, a highly conserved C/EBPbeta-AP-1-nuclear receptor half-site sequences (CAN region), and a GATA-4-binding site. The SF-1 element and CAN region are required for full basal activity, whereas the GATA-4 element may account for 20% of the cAMP response in MA-10 mouse Leydig tumor cells. A cAMP-dependent protein-DNA complex was observed with the CAN region and mutation of a nonconsensus AP-1 site within this region greatly diminished promoter strength. Complex protein-DNA interactions within the cAMP response region (-105/-60) were shown to require the SF-1 element (-95), suggesting that SF-1 is required for protein-DNA interaction at the CAN (-79) region and maximal activity of the promoter.